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Chapter 16. THE 1970 COMPONENTS OF INVENTORY CHANGE SURVEY

INTRODUCTION

Origin of the Survey

During the intercensal period in the early 1950’s,
representatives of the Bureau of the Census, Federal
housing agencies, and other users of census data developed
the components of inventory change survey to meet the
increasing needs for specialized types of housing data.
They designed this survey to obtain counts and charac-
teristics of the types of changes which occur in the
housing inventory, such asnew construction, conversions,
mergers, other additions, demolitions, and other losses,
as well as counts and characteristics for that segment
of the housing inventory which remains the same.

The first survey of this type was theNational Housing
Inventory (NHI), which was conducted in 1956. Infor-
mation was collected on the types of changes that
occurred in the housing inventory between April 1950
and December 1956 for the United States, the four census
regions (Northeast, North Central, South, and West), and
nine selected standard metropolitan areas (now known
as standard metropolitan statistical areas, or SMSA’s).
The 1959 components of change survey was conducted as
part of the 1960 census in the combined program known

as the Survey of Components of Change and Residential

Finance (SCARF) and provided information on the changes
in the housing inventory between the decennial censuses
(specifically, between April 1950 and December 1959),
as well as changes since the NHI (December 1956 to
December 1959). This information was collected for the
United States, the geographic regions, and 17 selected
SMSA’s. The 17 SMSA’s included 9 which had been in
the 1956 NHI.

Because of the demand and continued requests from
both governmental agencies and private industry for this
unique type of information, the Bureau conducted the
1970 Components of Inventory Change Survey (CINCH)
as part of the 1970 census, Data resulting from this
work were summarized for the entire United States and
the four regions, and for 15 selected SMSA’s and the
areas inside and outside their centralcities. The SMSA’s
covered in the 1956, 1959, and 1970 surveys are shown
in table 1.

Purposes and Use of the Data

By comparing data from two successive decennial
housing censuses, only the net change occurring over a
10-year period can be determined. The types and mag-
nitudes of compensating gross changes (e.g., the number
and kinds of housing units added by new construction or
lost from the existing inventory by demolition) cannot be
ascertained simply by analyzing the results of the two
censuses. During the intercensal period the Census

Table 1. SMSA's Included in Components of Change
Surveys, by Region ~

Reglon and SMSA 1970 CINCH | 1959 SCARF | 1956 NHI

NORTHEAST
BosStoN..seesaeasionans X X -
Buffalo..eeesncecasens X X X
New YOrK..osueosvessnss X *X X
Philadelphia...cooevss X X X
Pittsburgh..ceevecesse - X -

NORTH CENTRAL

ChlCBgO0ssssecsscoonans
Cleveland...ccvssoacne
Detroit.,covecusnnasss
Minneapolis-St. Paul..
St., LoulS.isiacesaanson

Moo R M
Pobd MMM
LI -

g

<

%)

ot

o

2
MMM M
Moo MM
[ T A S

Washington, D.C....... ‘
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Los Angeles-Long Beach
San Francisco-Oakland.
Seattle~Everett.......

Do M
LR Rl
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%Standard consolidated areas.

Bureau provides information onbuilding permits, housing
starts and completions, and, to a limited extent, data on
demolitions. Because of its design, the CINCH program
provided the only comprehensive source of information
on all changes in the housing inventory due to new con-
struction, other additions, conversions, mergers, demo~
litions, and other losses which occurred during the last
decade. In addition, data on selected housing and popu-
lation characteristics were collected to determine what
types of housing units and households were associated
with the various types of changes and what effect they
had on the housing inventory. Furthermore, sample
data also were compiled for the largest portion of the
housing inventory--the units not affected by these changes,,
i,e., “same” units, (Such information could not be de-
rived from the regular census data, which provide only
net changes in the gross housing inventory overa decade,
without detailed information on the components of change
and their related characteristics.)

16-1



16-2

The data gathered by the ICINCH program are in
demand in both public and private sectors, because future
housing needs often can be predicted by studying the
pattern of changes in the supply. For example, home
builders use thedata to help anticipate supply and demand
for new homes; financiers use them to plan lending
programs; contractors use them for estimating resources
needed; and public-works officials take them into account
in planning for utilities to meet future needs. In addition,
such information can be of great value to Federal, State,
and local government agencies; e.g., changes in the
housing supply affect planning in such fields as employ-
ment, credit, and housing and community development,
Information from the CINCH survey--particularly the
counts of conversions, mergers, other additions, demo-
litions, and other losses--is used as one of the inputs
in the development of mathematical models for projecting
future housing inventories.

Definitions

The basic principle of the components of change
surveys was to divide the housing inventory into broad
categories, or components, to measure the changes
that occurred between two points in time, usually
decennial censuses. The term “components of change”
refers to these individual parts which comprise and
explain (1) the source of the current inventory and (2)
the disposition of the existing inventory. When related
either to the 1960 inventory or to the 1970 inventory,
the sum of all components except “same” units (see
below) is a measure of all the changes that took place
in the inventory over the period studied. For example,
the number of changesbetween 1960 and 1970 that affected
the 1960 inventory is the sum of units changed through
conversion, units changed through merger, units lost
by demolition, and units lost from other causes., Simi-
larly, the number of changes between 1960 and 1970
affecting the 1970 inventory is the sum of units changed
through conversion, units changed by merger, units
added by new construction, and units added by other
means,

The definitions of the components used in the CINCH
survey were essentially the same as those used in the
1956 and 1959 surveys and are given below,

Same units.~--Living quarters enumerated as one
housing unit in 1970 were classified as “same” if the
quarters existed as one, and only one, housing unit in
1960, Thus, “same” units were common to both the
1960 and 1970 inventories. Units which were changed
- after 1960 but by 1970 had been changed back to their

1960 status also were considered “same” units; for
example, a 1960 housing unit converted into several units
and later merged to one unit or a housing unit changed
to nonresidential use and later restored to its 1960
residential use. Changes since 1960 in the character-
istics of a housing unit did not affect its classification
as “same” if it was one housing unit in 1960 and in 1970,
Examples of such changes in characteristics are finishing
a bedroom in the attic, installing an extra bathroom, or
enlarging the kitchen,

Units changed by conversion,--Conversion refers to
the creation of two or more 1970 housing units from

fewer 1960 units through structural alteration or change
in use. Structural alteration included such changes as
adding a room or installing partitions to form another
housing unit. Change in use is a simple rearrangement
in the use of space without structural alteration, such as
locking a door which closes off one or more rooms to
form a separate housing unit,

The term “changed by conversion” was applicable to
both the 1960 and 1970 inventories. For example, one
housing unit in the 1960 inventory which subsequently
was converted to three housing units was counted as one
unit changed by conversion for purposes of the 1960 sta-
tistics and as three units changed by conversion for
purposes of the 1970 statistics, Thus, subtraction of
the 1960 figure (one unmit) from the 1970 figure (three
units) yields the net number of housing units (two) added
as a result of conversion, - The number of conversions
did not include units that had been converted at some
point between 1960 and 1970 but had reverted to the
1960 status before the 1970 enumeration.

Units changed by merger.--A merger is the result
of combining two or more 1960 housing units into fewer
1970 units through structural alteration or change in
use. Structural alteration includes such changes as
the removal of partitions or dismantling of kitchen
facilities. . Changes in use could result from a simple
rearrangement of space without structural alteration,
such as unlocking a door which formerly separated
two housing units. A change in use also occurred, for
example, when a family occupied both floors of a house
which formerly contained a separate housing unit on
each floor,

The term “changed by merger” was applicable to both
the 1960 and 1970 inventories. For example, two housing
units in the 1960 inventory which subsequently were
merged into one housing unit were counted as two units
changed by merger for purposes of the 1960 statistics,
and as one unit changed by merger for purposes of the
1970 statistics. Thus, subtraction of the 1970 figure
(one unit) from the 1960 figure (two units) yields the
net number of housing units (one) lost as a result of
merger., As with conversions, units that had been
merged after 1960 and reconverted to their 1960 status
before the 1970 enumeration were not included in the
figures on mergers.

Units added through new construction.--Any housing
unit built in 1960 or later was classified as a unit added
by new construction, This included occupied trailers
and mobile homes, if their model year was 1960 or later.
Housing units built in that period but removed from the
housing inventory before April 1970 were not reflected
in the survey figures. Housing units built during the
period but subsequently changed by conversionor merger
were classified as new construction in terms of the
number existing at the time of the 1970 census. Vacant
units under construction at the time of the survey were
enumerated only if construction had proceeded to a
point where all exterior windows and doors were installed
and final usable floors were in place.

Units added through other sources.--Any housing unit
added to the inventory after 1960 through sources other
than new construction or conversion was classified as a




unit added through other sources. This component in-
cluded the following types of additions:

1. Units created from living quarters classified
as group quarters in 1960; for example, rooming-
house quarters occupied by six unrelated persons
in 1960 but by a family in 1970,

2. Units created from nonresidential space such

as a store, garage, or barn,

3. Units that were built in 1959 or earlier and
moved to the present site after 1960. Such units,
if moved within the same area, did not necessarily
result in a net addition to the total inventory gince
they presumably represented units lost inthe place
from which they were moved. A mobile home or
trailer, whether on a different site or the same
site as in 1960, was a net addition if occupied as
a housing unit in 1970 but not in 1960.

Units lost through demolition.--A housing unit which
existed in April 1960, and which was torn down on the
initiative of a public agency or asa result of action on
the part of the owner, was classified as a unit lost
through demolition.

Units lost through other means.--Any housing unit
which existed in April 1960, and which was lost to the
housing inventory through means other than demolition

or merger, was classified as a unit lost through other -
means. This component included the following types

of losses:

1. Units lost by change to group quarters; for example,
a housing unit occupied by a family in 1960 and by a
family and five lodgers in 1970,

2. Units lost by change to nonresidential use.

3. Vacant units lost from the inventory because they
were unfit for human habitation; i,e., one in which the
roof, walls, doors, and windows no longer protected
the interior from the elements.

4. Vacant units lost from the inventory because there
was positive evidence (sign, notice, mark onthehouse
or block) that the units were scheduled for demolition
or rehabilitation or that they were condemned for
reasons of health or safety sO that further occupancy
was prohibited.

5. Units moved from site since April 1960. Such
units, if moved within the same area, did not neces-
sarily result in a net loss from the total inventory
since they presumably represented units added in
the place to which they were moved. A mobile home
or trailer, whether on a different gite or the same
site as in 1960, resulted in a net loss if occupied as
a housing unit in 1960 but not in 1970.

6. Units destroyed by fire, flood, or other cause.
Because of the difficulty in ascertaining the actual
cause of the disappearance of a unit due to the time
period involved and the frequent lack of a knowledge-
able respondent, it is possible that some units listed
in this manner had actually been demolished, and
vice versa,

, members were considering
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PLANNING THE SURVEY

Improvements

Because of the highly technical aspects in sample
design a!nd selection, enumeration techniques, and data
processing, the components of inventory change prograiil
constitutes one of the more complex surveys conducted
by the Bureau. It was essential, therefore, that planning
for the CINCH survey be initiated at an early stage.
Imm§d1ate1y .aft‘:er the Census Advisory Committee On
Housing Statistics recommended in June 1966 that a
components of housing inventory change program be
included as part of the 1970 census, a subcommittee for
the components of change survey was established to work
closely with Bureau representatives to improve the scope
and usefulness of the data, In addition, other major
users of the components-of-change data were contacted
for recommendations. At the same time, Bureau staff
changes in the design,
procedures, and outputs of the proposed survey. Of the
proposed recommendations, the following were incor-

porated in the CINCH program:

Geographic coverage.--The information from the
survey would be published for the Nation as a whole and
for each of the four geographic regions by inside and
outside SMSA’s, and inside SMSA’s by “in central city”
and “not in central city.” In addition, data for as many
individual SMSA’s as possible should be published.
Because of the great demand by city planners foxr
components-of-change data, it was recommended that
the data for the individual SMSA’s be shown on an “in
central city” and “not in central city” basis even at
the risk of reducing the number of SMSA’sin the survey.
It also was recommended that the geographic boundaries
of the SMSA’s and their central cities conform as closely
as possible to those in the 1970 census.

Selection of the SMSA’s.--The selection of the in-
dividual SMSA’s would be based on specific criteria,.
for example, geographic distribution by regions, the
amount of new construction during the decade, and
continuity with the two other surveys. If New York and
Chicago were selected, the data would be more meaning-
ful if shown for the SMSA instead of the standard con-
solidated area (SCA) as was done in the 1959 SCARF
program, For SMSA’s with two central cities, such
as the Los Angeles-Long Beach SMSA, only data for
the principal city would be published, with data for the
remaining central city being included in the balance of
the SMSA. For the UnitedStates and regional summaries,
however, the information for both cities would be pub-
lished as “in central city” inside the SMSA’s.

Ttems and tabulations.--More items would be collected
that are descriptive of each component household, Among
the recommended additional items were family income,
education of household head, number of bedrooms, main
reason for move, and number of times the household
moved since 1969. Demographic items, such as family
income and education of the household head‘partic’glarly,
would provide more and better data for "same units
and perhaps would help explain some of the Ch?ﬂges_
constantly occurring in the housing inventory. Additonal
jtems on “recent movers” (households that moved in
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1969 or later) would provide more meaningful tabulations
of these persons and their characteristics. It also was
suggested that more information on Negro households be
provided, even if available only in unpublished form.

The Census Advisory Committee onHousing Statistics
strongly recommended that the Bureau provide data on
structural condition and plumbing, particularly since
it was not feasible to obtain information on structural
condition in the 1970 census., While, it was recognized
that data on condition were not reliable(seeU.S, Bureau
of the Census Working Paper No. 25, Measuring the
Quality of Housing), the inclusion of condition in the
CINCH survey would provide a bridge between the 1960
and 1970 housing-quality measures.

New_construction and demolitions.--One of the major
recommendations for improvement of the survey was
that the method of obtaining the counts and character-
istics for new-construction units be changed. Prepa-
ration of the new-construction sample for the 1956 and
1959 surveys consumed a great deal of time and money.
(For a description, see U.,S, Bureau of the Census, 1960
Censuses of Population and Housing: Procedural History,
Part TI, Chapter 2.) This was necessary because of the
gaps in the official Federal new-construction data series
compiled in the 1950’s. Following improvements in the
data-collection and processing procedures on building
permits and housing starts, the Federal series of the
1960’s was considered to be reliable and representative,

Two new alternative techniques were considered for
selecting the new-construction universe for the CINCH
survey: (1) A sample selected from building permit
records or (2) a sample selected from the 1970 census
records, consisting of housing units for which the year
built was reported as 1960 or later.

In the first alternative, CINCH personnel would select
a sample of addresses from building permits issued
during the decade. They would visit these addresses
to obtain the counts and selected characteristics inthe
CINCH survey. The second alternative would involve
tabulating from the 1970 census records the counts and
most of the characteristics of units built in 1960.or
later, In addition, personnel would select and visit a
sample of these new units to obtain information on the
additional CINCH characteristics, such as structural
condition and the recent-mover items. Research con-
ducted on the alternatives revealed that data produced
by the first alternative would not be superior to those
obtained from the 1970 census records; hence, the ad-
ditional expense and time were not warranted. It was
decided, therefore, that the 1970 census records would
become the basis for obtaining the counts and most of
the characteristics of the new units,

Since the new method for obtaining new-construction
information would be considerably less costly and time-
consuming than previously used methods, the Census
Advisory Committee recommended that the Bureau con-
centrate its CINCH resources on obtaining more reliable
data on losses to the 1960 inventory, particularly
demolitions. The committee suggested that local housing
authorities could identify areas in the central cities of
the selected SMSA's where large-scale demolition had
occurred during the past decade, and that this infor-

mation, if available, would be the basis for stratifying
the 1960 sample to obtainbetter estimates of demolitions,

Sample design.--In the 1959 survey, enumerators
determined the components of change by listing current
information for all 1959 living quarters and comparing
it with similar information on the 1956 National Housing
Inventory or the 1950 census records for small land-
area segments., (A segment was part of a 1950 enu-
meration district (ED) with positive geographic
boundaries--roads, highways, streets, alleys, rivers,
etc.--placed on a map so that the enumerator could
easily identify all living quarters for that segment.)
In rural areas, the 1959 sample of units in the segments
was supplemented by a “list® or address sample generally
consisting of six 1950 addresses of living quarters
located in the same ED as the segment. Enumerators
located these addresses and determined if each struc-
ture still contained living quarters or whether the entire
structure had been lost to the inventory because it had
been demiolished, moved from its site, or was used
entirely for nonresidential purposes, etc,

Because of the success of the “list® sample in the
1959 survey and in the Bureau’s current programs
during the 1960's, Bureau staff members recommended
that the “list® sample approach be .used in the CINCH
survey for all components in both urban and rural areas,
They estimated that this type of sample design would
reduce the cost of the survey and substantially improve
the reliability of the components, particularly in urban
areas. Although there was some doubt that the “list”
procedure would yield reliable counts of “sames,” con-
versions, or mergers in rural areas, it was decided
that this procedure should be tested in rural areas.
(The ultimate sample design is described onpp.7 and 8.)

Sample size for characteristics.--~For each CINCH
tabulation area in the individual SMSA’s--“in central
city” and “not in central city”--the size of the sample
for the 1960 and 1970 characteristics would be approx-
imately the same as the sample size for the total SMSA
in the 1959 SCARF program. The resultingincrease,
of course, would improve the reliability of the charac-
teristics for the total CINCH SMSA. The sample size
for the remaining portion of the Nation outgide the
individual SMSA’s-~“balance of United States®~-would
be essentially the same as the corresponding sample for
the 1959 survey,

Unit of Enumeration

Since the unit of enumeration in the 1960 and 1970
censuses was the housing unit, this was also the unit
of enumeration for the CINCH survey, as the components
of inventory change were determined by a unit-by-unit
comparison of the 1970 information collected for the
CINCH survey with similar data from the 1960 census
records, The Census Bureau defines a housing unit as
“a house, apartment, group of rooms, or a single room
occupied as separate living quarters or, if vacant,
intended for occupancy as such.,” Separate living
quarters are those in which the occupants live and eat
separately from everyone else in the building (or apart-
ment) and which have either (1) direct access from the
outside or from a common hall or (2)complete, separate



kitchen facilities for exclusive use of the occupants,
Essentially, the definition of the 1970 housing unit
(above) was the same as that used in the 1960 census.
The 1960 question on cooking equipment, however, was
broadened in 1970 to cover “complete facilities®; i.e.,
an installed sink with piped water, a range or cookstove,
and a mechanical refrigerator, (For a more detailed
definition of a housing unit, see chapter 15,)

Selection of the SMSA's

In accordance with recommendations, specific criteria
were developed for selecting the individual SMSA’s to be
included in the CINCH survey., Four different sets of
SMSA’s were prepared, each with the SMSA’s selected
by different combinations of the following criteria: (1)
Continuity with the 1956 and 1959 surveys; (2) geographic
location, particularly within each region; (3) inclusion
of new SMSA’s; (4) the average overall ranking of the
25 largest SMSA’s by the projected number of housing
units, the estimated proportion of new construction
during the decade, and the percentage of 1960 units
occupied by Negro households; and (5) the ranking of
each SMSA within regions by the estimated 1970 popu-
lation,

The original budget for the decennial census per-
mitted separate publications for only 10 SMSA’s, but
additional funding from the decemnial census program
allowed 3 more 1 SMSA's to be included in the CINCH
program,

In July 1968 these 4 sets of SMSA's were presented
to the Housing Advisory Subcommittee for the final
selection of 15 SMSA’s, The set selected was based on
the ranking of the 1970 estimated population by region
(criterion 5), because this provided the best possible
regional distribution and the greatest continuity with the
1959 SCARF program, Table 1 presents the SMSA's
gelected for the CINCH survey by region, compared with
the metropolitan areas covered in the 1956 and 1959
surveys.

Timing

Since the purpose of the CINCH survey was to measure
changes which occurred duringthe lastdecade, the CINCH
enumeration date necessarily would be as close as
possible to the 1970 census date of April 1, 1970, As
the CINCH survey had to utilize information from the
1970 census in the sample design and subsequent tabu-
lations, progress of the survey was in part dependent on

the progress of the decennial census, CINCH enumer- .

ation, therefore, began in the fall of 1970 and was com-
pleted in the early summer of 1971, Information was
collected as of the date of enumeration. Because the
major portion of the survey was completed by December
1970, the statistics may be regarded as referring to
that date, The planners of the CINCH survey anticipated

that problems would develop because the major CINCH *

activities had to be integrated with the 1970 Census of
Population and Housing, which had higher priorities
with respect to personnel and other Bureau resources.
Although some problems did occur, careful coordination
minimized their effect on the survey,

In table 2, the general starting and completion dates
are shown for each major CINCH operation, A more
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detailed discussion of the timing is given in the sections
describing each major phase of the survey,

Table 2. The 1970 CINCH Survey Operational
Timing Chart

Operation Started Completed
PRETEST
Preenumeration preparation, including
PLaNNINg. sttt teiiitiienanernennnanns July 1968 Apr, 1969
Enumeration, . vesusessenniinnrnannnnnnnns May 1969 July 1969
Analysis of procedures and results....... Aug. 1969 Dec. 1969
BASIC SURVEY
Specifications for sample selection
1960 SAMPLe.svuineerreiennrnnnnrenens Sep. 1969 Oct. 1969
1970 SBMPLe. . v uuseiininnnrennrennnnns Sep. 1969 Jan, 1870
Sample selection, including programming
and procedures,
1960 SamPle..ssunsrnnrenrersnnrannens Oct. 1969 June 1970
1970 sample..... feeeeieaseenneienions Apr, 1969 Apr. 1971
Preenumeration processing, including
preparation of procedures .
1960 SAMDle. . ..vvsinnsnercnnrnrenenss Oct. 1969 Sep. 1970
1970 SAMPle..sissusnneeororsnnnesnnsns Nov, 1969 May 1971
Preparation of enumeration materials
Schedules and manuals, including
b B - Sep. 1969 June 1970
Training materials. . iveueeeeecesnenss Oct, 1969 Oct, 1970
Training and enumeration
1960 sample........... . Sep. 1970 dan, 1971
1970 samMple...ueuieiienannanisonanans Sep. 1970 July 1971
Clerical postenumeration processing,
including procedures, quality control.., | Oct, 1970 Oct, 1972
Computer postenumeration processing,
including collations, edits, and recodes. | Dec, 1970 Oct, 1972
Weighting and ratio estimation,,......... July 1972 Apr. 1973
Determining VaAriances.....e..ceeeveeeevssns Sep. 1972 June 1973
Publication preparation
Text preparation, including
publication processing.............. Mar, 1972 June 1973
Table Preparation.......c.eeeees cereen Oct, 1972 June 1973
Printing of final T'eportS.....eeeeescesss May 1973 Aug. 1973
Pretest

The procedural test for the CINCH program was
conducted in the spring and summer of 1969 in Dane
County, Wis,, and Sumter County, S.C. In 1968 these
two counties were the sites of dress rehearsals of the
1970 decennial census procedures, Therefore, the
sampling materials that were to be used in the 1970
CINCH survey were readily and economically available
in these counties for the CINCH pretest. The primary
purpose of the pretest was to determine whether the
various enumeration procedures and forms were prac-
tical, efficient, and workable and would obtain the type
of information the survey was seeking, Several other
important operations also were tested, including the
following: Sample selection; formis design; preenumer-
ation clerical processing; field training for supervisors,
crew leaders, and enumerators; enumeration; field office
editing; and, to a limited extent, clerical postenumer-
ation processing. The cost of these procedural tests
was approximately $139,000. (See p. 40}.

Time did not permit computer postenumeratipn proc-
essing. Several problems latex developed which pos-
sibly might have been minimized or eliminated had that

important phase of the survey been tested,
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The sample size for the procedural pretest con-
sisted of about 4,000 units--3,000 in Dane County and
1,000 in Sumter County., The sample for determining
disposition of the 1960 housing inventory was selected
from 1960 census records, while addresses in the tape
address registers in mail areas and in listing books for
nonmail areas prepared for the 1968 dress rehearsals
were the sources of the sample used for measuring
additions to the housing inventory since 1960, Four
different enumeration procedures were developed to
deal with the following four different sample sources:

1. 1960 list sample, taken from the 1960 census
records for urban areas which had “good” addresses
(street name and house number). This sample was used
to obtain counts and characteristics of all components
except new construction and other additions,

2. 1960 area segments, taken from the 1960 ED's for
areas (primarily rural) which did not have “good”
addresses; i.e., an insufficient number of the housing
units were identifiable by street and house-number
addresses, This sample was used to obtain counts
and characteristics of all components, including new
construction and other additions,

3. 1968 new-construction gsample, taken from the
1968 dress rehearsal records to obtain counts and
characteristics of new construction and other ad-
ditions in urban areas,

4, 1968 list sample, taken from the 1968 dress re-
hearsal records in rural areas. This sample was
used to obtain counts and characteristics of all
components and was an alternate sample source for
the 1960 area segments.

The major objectives of the test in predominantly
urban Dane County were to determine the feasibility
of selecting a sample of addresses by computer in mail
areas, using the tape address registers, and to see
what enumeration problems might occur in urban areas.
(Several enumeration problems which later arose in the
basic CINCH survey in large cities late in 1970 did not
occur in the procedural test because the social and
economic composition of Dane County differed signifi-
cantly from that of the more densely populated urban
areas,) Sumter County provided the basis for testing
alternate procedures in rural areas,

To collect the required data, several forms were
designed; they included the following:

1, Two inventory-change schedules, one for use
with the 1960 list sample and the other for the 1960
area, new-construction, and 1968 list samples.

2. Two precanvass forms, used in various combi-
nations with the inventory-change schedules.

3. One characteristics schedule, used to obtain ad-
ditional data for a sample of 1968 units in each
‘enumerator’s assignment.

4. An address sample form, used in the area-
segment sample to obtain information about an ad-
ditional sample of whole-structure losses such as
those demolished, moved from site, etc.

5. Two types of folder identification labels, depending
on the type of enumeration procedure to be used,

6. Two types of control cards.

Each Census Bureau regional office (St. Paul, Minn,,
for Dane County and Charlotte, N,C., for Sumter County)
had one supervisor who had overall responsibility for
all phases of the program with occasional guidance from
the regional office supervisor, Dane County had two
crew leaders who supervised enumerators, reviewed
completed work on early assignments, observed enumer-
ation, and reassigned work when necessary. In Sumter
County the supervisor also assumed the functions of
crew leader,

In each regional office one clerk maintained records
of segments assigned to crew leaders and kept records
of completed segments, Other clerks edited the com-
pleted assignments, The actual enumeration required
about 6 enumerators in Sumter County and 15 in Dane
County.

Extensive observation by Bureau staff members and
comments provided by the supervisors, crew leaders,
enumerators, and reviewers served as a basis for
determining methods and ways to improve the techniques
of the survey. An analysis of the enumeration documents
was also made, The following changes for 1970 re-
sulted from this pretest:

1, The 1960 area-segment procedure was adopted
in place of the 1968 list procedure for the basic CINCH
survey in rural areas, because it was simpler, less
expensive, and easier to execute,

2. The number of forms was reduced for simplicity
and consolidation, The two inventory-change schedules
used in the pretest were combined inone, Form 70H-1,
Inventory Changes; the two enumerator’s control
records became form 70H-4, Interviewer’s Control
Record; the two folder identification labels became
one, Form 70H-5, Folder Identification Label; and
two of the precanvass forms became the 70H-6 Seg-
ment List Form.

3. The design of the characteristics schedule was
altered by rearranging the question order, rewording
inquiries for clarity, modifying the printing format
(e.g., use of heavy lines, underlines, and italics) for
emphasis and instruction,

4, All field materials were revised, taking into
account changes in the enumeration procedures and
forms. This was especially true with the inter-
viewer’s training guide and manual, In addition, a
self-study program was adopted,

5. For the 1970 sample in rural areas (inadequate
addresses), copies of both the preceding and succeeding
pages from the 1970 census listing book would be
given to the enumerator to assist in locating the
sample unit (in addition to a copy of the page identi-
fying the sample unit).

6. The new-construction procedure was divided in two,
according to the type of address involved, New



construction in urban areas wasassigned to procedure
C; in rural areas, to procedure D,

7. A reduction was made in the number of identifi-
cation items, This was accomplished by using a
master control record for recording several of the
identification codes required in tabulation,

Sample Design

Introduction,--The 1970 CINCH survey was designed
to produce estimates for the United States, the 4 census
regions, and for each of 15 selected SMSA’s. The
estimates for each of these areas were produced from
a multistage probability sample. The first stage of
selection involved classifying primary sampling units
(PSU’s) with similar geographic and demographic charac-
teristics into 357 strata. A PSU consists of a county,
group of counties, or an SMSA. There were 112 strata
(containing approximately 58 percent of the 1970 popu-
lation) consisting of only one PSU, and all these PSU’s
were included in the sample. Such PSU’s are termed
self-representing, as distinguished from the PSU’s in
the remaining 245 strata which are termed nonself-
representing, These 245 strata consisted of two or
more PSU’s, and within each of these strata one PSU
was selected with probability proportionate to its 1960
census population, The 357 sample PSU’s comprised
701 counties and independent cities, with coverage in
each of the 50 States and the District of Columbia.
These sample PSU’s also were used for many of the
other sample programs conducted by the Bureau. The
principles used in the design and selection of the sample
PSU’s are discussed in detail in U,S. Bureau of the Cen-
sus Technical Paper No. 7, The Current Population
Survey, A Report on Methodology. The subsequent
stages of selection are discussed in detail below.

Sample design for the 15 selected SMSA’s.--The
sample selected within the 1970 census definition of
each of the 15 selected SMSA’s was increased topro-
vide more reliable estimates for the principal city
and balance of the SMSA, The 1960 census definition of
each of these SMSA’s corresponded to a self-representing
PSU designated in the 357-PSU design, and the entire
sample designated within each of these SMSA’s also
was used in preparing the regional and U,S, estimates,

Within the principal city of each of the 15 selected
SMSA’s, the sample was selected from two sources:
Units enumerated in the 1960 census and units enumer-
ated in the 1970 census. From thefirst source, a sample
of 1960 census 25-percent sample units (in clusters of
three units) was designated, and the components of
change--“same,” conversion, merger, demolition, and
other loss--generally were obtained for all units in the
structure containing each sample unit., For large
structures (more than eight units), the components were
obtained for the units on the floor of the structure
containing the designated unit, Characteristics as of
1960 were tabulated from the 1960 census record for
only the selected unit, Characteristics as of 1970 were
obtained for the selected units which were “same” or
were created as a result of a conversion or merger
involving the selected units. Within these structures,
the count and 1970 characteristics of units added to the
inventory since 1960 by means other than new con-
struction also were obtained. In the cities of New York,
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Philadelphia, Buffalo, Miami, Atlanta, Washington, and
Chicago, the sample from the 1960 records was selected
independently within two strata created for the purpose
of improving the survey estimates of the counts and 1960
characteristics of demolished units, One stratum con-
sisted of units in 1960 census tracts reported to have
a high proportion of units demolished since the 1960
census, The other stratum contained the units in the
remaining 1960 census tracts in the city. The classi-
fication of 1960 census tracts was based on estimates
of demolished units provided by local sources, Similar
strata were not created in the remaining cities, as the
necessary estimates of demolitions were either in-
adequate or indicated that gains in reliability for esti-
mated demolitions would be achieved at the expense of
gubstantially increased sampling error for other com-
ponents. (The cities selected for stratification included
only those for which such stratification would reduce the
variance for the estimated number of demolished units
by at least 20 percent while limiting the increased
variance on the estimated number of conversions and
mergers to 10 percent or less.)

The second source of the sample consisted of units
enumerated in the 1970 census that were built or added
to the housing inventory since the 1960 census. This
sample was designated by selecting a larger sample of
1970 census units and eliminating from it those units
known to exist as of the 1960 census., Within the part
of the principal city covered by the 1970 census list of
addresses generated by computer (i.e., the tape address
register areas), a systematic sample of units was
designated by computer. In the remaining areas, the
sample was selected by systematically designating clus-
texrs of five 1970 census address serial numbers and
searching the 1970 address registers and listing books
for the addresses of the housing units corresponding to
these serial numbers., The CINCH sample included only
those units located in the listing books that also were
designated for the 1970 census 20-percent sample. The
procedures for eliminating units from this initial sample
involved searching the 1960 listing books for the street
address of the selected unit, Preliminary operations
were performed to determine the 1960 ED corresponding
to the 1970 ED containing each of the selected units.
Those 1970 census units found in the 1960 census listing
books were eliminated from the sample since these
units existed at the time of the 1960 census. Each unit
not removed from the larger sample by this operation
would be visited in the field to determine if the unit was
actually built or added to the inventory by other means
since the 1960 census. Units built since 1960 having the
exact street addresses of units existing in 1960 (termed
“new construction on site®) were represented by the
sample of 1960 census units. For units found to have
been built since the 1960 census, interviews would be
conducted to obtain information on the structural con-
dition of the unit, plumbing facilities, year the occupant
moved in, and characteristics of households that moved
into the unit in 1969 or later. The remaining character-
istics of units built since 1960 to be shown in the CINCH
reports would be obtained by tabulating the 1970 census
20-percent sample data for units reported as built in
1960 or later, For units in whole structures found to
have been added to the inventory by means other than
new construction, the interviewer would obtain data for
all survey characteristics.
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In the cities of New York, Philadelphia, Buffalo,
Chicago, Miami, Atlanta, Washington, Boston, Houston,
Los Angeles, San Francisco, and Seattle, the sample
from the second source was selected independently within
two strata created for the purpose of reducing the size
of the larger sample of 1970 census units, One stratum
consisted of units in 1970 census tracts reported to
have a high proportion of units built since 1960, The
other stratum contained the units in the remaining 1970
census tracts in the city, The classification of 1970
census tracts was based on estimates provided by local
sources on the number of units built since 1960, Similar
strata were not created for the remaining cities because
the information provided by local sources on units built
since 1960 was inadequate or indicated that the geo-

graphic distribution of unmits built since 1960 was such
that stratification would not be feasible,

Within the portion of the SMSA outside the principal
city, the sample was also selected from the 1960 and
1970 census records. The sample of units enumerated
in the 1960 census was selected in several steps. The
1960 census ED’s containing the selected 25-percent
sample units were examined to determine the quality
of the addresses recorded in the 1960 census listing
books. ED’s located in areas where the 1970 census
was taken by mail, as well as those having 90 percent
or more of the units recorded with a street name and
house number, were classified as “urban.” The re-
maining ED’s were classified as “rural,”

In urban ED's, a sample of 1960 census 25-percent
sample units (in clusters of three units) was designated,
and the components of change were obtained in the same
manner as for units inside the principalcity. (See p. 7.)

Previous experience indicated that in 1970 it would
be difficult to locate a specified sample unit in rural-
type areas when it was identified only by the address
recorded in the 1960 census listing book, Counts and
1970 characteristics of the components of change (except
demolitions and other losses) therefore would be ob-
tained by interview at all units in existence in 1970
within a sample of land-area segments, The units to be
interviewed within these segments were identified by
having experienced current-survey interviewers compile
a list of the addresses in each segment a few months
before the actual CINCH interview. Characteristics as
of 1960 would be tabulated for a subset of the units
interviewed in each segment. This subset consisted of
those units included in the 25-percent sample for the
1960 census. The 1960 census record for each of these
units was identified by matching the FOSDIC (Film
Optical Sensing Device for Input to Computers) page
number recorded for it in the 1960 census listing books
to the 1960 census sample detail file, (See p. 10.)
Within these segments, units built since 1960 would be
eliminated in the tabulation process.

To reduce the cost of selecting and interviewing in
rural areas, each land-area segment was constructed to
have an expected six (rather than three) 1960 census
units, and the number of such segments designated was
reduced by one-half. An equal number of clusters of
six 1960 census 25-percent sample units also was se-
lected in rural areas to obtain the counts and 1960
characteristics of those lost by demolition or other

means, This was necessary, even though such units
had to be identified by their 1960 addresses, as the
procedure for measuring these components in the desig-
nated area segments would require the interviewer first
to determine which of the units in the 1960 census listing
book were located in the area segment and then to de-
termine which of those units, if any, had been demolished
or lost by other means since the 1960 census. After
considering the difficulties inherent in implementing
and controlling this procedure, it seemed preferable to
designate a sample of 1960 census addresses within the
rural-type areas for the specific purpose of measuring
losses.

In the part of each SMSA outside the principal city,
the sample of 1970 census units built or added to the
inventory since 1960 was selected as indicated for the
principal city, except that no strata of concentrated new
construction were created because estimates of units
built since 1960 were not available. In addition, the
elimination of units existing in 1960 in rural-type areas
was accomplished by examining the year-built item on
the 1970 census questionnaires for the selected units.
This elimination was necessary because it was not
feasible to locate the addresses of the selected units in
the 1960 census listing books, Units reported as built
before 1960 were eliminated from the sample.

Sample design for the balance of the United States.-~
Within each of the PSU’s in the 357-PSU design, exclud-
ing those corresponding to the 15 selected SM3A’s, the
sample units enumerated in the 1960 and 1970 censuses
were designated by the same process described above
for the area outside the principal cities of those SMSA’s,

Sample size.--A total sample of about 215,000 housing
units was used to measure the components of inventory’
change for the United States. The information for the
1970 demographic and housing characteristics was ob-
tained from a subsample of approximately 113,000 units.
The sample for the tabulation of the 1960 demographic
and housing characteristics from the 1960 census 25-
percent sample records was about 95,000.

The designated and interviewed sample sizes for the
various CINCH estimates are summarized in table 3.

From this sample design, four enumeration procedures
were developed, as indicated in the table below, The
particular procedure depended on the source of the
sample--1960 or 1970 census addresses--and on the
quality of the addresses (i.e., whether or not they could
be identified by street name and house number) in the
1960 ED’s in which the sample units were located.

Enumeration

procedure 1960 sample - 1970 sample

Rural areas
Urban areas

Procedure A
Procedure B
Procedure C
Procedure D

Urban areas
Rural areas

A detailed description of each procedure is given in the
section on enumeration. (See p. 15 ff.)
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Table 3. Approximate Sample Sizes for the 1970 CINCH Survey: the United States and
15 Selected SMSA's - _

(figures rounded)

United States 15 Selected SMSA's?
Source of sample Outsid OQutsid
Totall slde Principal ©
© 15 SMSA's? Total Cit; principal
city
1960 CENSUS
Segments designated......... . 33,500 4,800 29,100
....... .o 15,00
Units interviewed for 1960 ' ’ ' 5,000 14,100
component....veieeeancenssnan sesssane 183,400 22,500 162,500 100,40
Units interviewed for 1970 ’ ’ ' 400 62,100
component...... resasnsaancnns PRPIPI - 176,300 21,100 156,600 96,80
Units tabulated for 1960 ' ’ ' /800 59,800
characteristlcs...vieeeneeens. P 94,500 12,500 82,900 43,10
Units tabulated for 1970 ’ ' ' 100 39,800
characteristics.....ceo0vvueees PR 92,000 15,000 78,300 38,100 40,200
1970 CENSUS
Units designated,....vvevuvencvonsacns 130,400 10,400 122,000 83,300 38,700
Not eliminated from sample '
as result of matching........eeeeeavs 32,500 3,400 30,000 13,100 16,900
Interviewed, reported built ’
1960 or later....vevvvennnnaans sesane 18,500 2,200 16,900 6,500 10,400

1includes only those segments designated in selected SMSA's required for making national

samples.
21960 census definition.
31970 census definition.

Data-Collection Forms

Immediately after the results of the pretest had been
analyzed and the sample design had been formulated,
work began on the design of the data-collection forms
for the CINCH survey, To obtain optimum benefit from
the Bureau's computers and related facilities, the FOSDIC
design was utilized as much as possible. It was not
feasible, however, to use the FOSDIC designonall forms
‘because of the unique enumeration and tabulation tech-
niques in the survey. Over 1,000 man-hours and approx-
imately $6,300 were expended in the designof the various
CINCH forms. Most envelopes needed inthe survey were
taken from Census Bureau stock and overprinted as
needed.

The two FOSDIC-readable data-collection forms were
printed at the Government Printing Office, as follows:

700,000 Form 70H-1, Inventory Changes, 18" x
14 3/4”, folded to 9” x 14 3/4", white offset paper,
sub. 100, printed in black ink, delivered in March
1971 at a cost of $11,249,

400,000 Form 70H-2, Characteristics, 18” x 14 3/4”,
folded to 9” x 14 3/4”, white offset paper, sub. 100,
printed in black ink, delivered in April 1971 at a cost
of $5,020,

The basic enumeration document was the form 70H-1,
Inventory Changes, which the enumerators completed
to determine the components of change for each sample

unit for all procedures, Form 70H-2, Characteristics,
was filled for a subsample of all 1970 units enumerated
on the H-1 form., A third form, 70H-3, Address
Sample, was used exclusively in rural areas to record
specific losses of structures containing the 1960 sample
units, (This form was not FOSDIC-readable, ) Facsimiles
of these three forms are shown in U,S, Bureau of the
Census, Surveys of Components of Inventory Change and
Residential Finance: Principal Data-Collection Forms
and Procedures, Series PHC(R)-4, Washington, D.C.,
1972, and in the statistical reports, 1970 Census of
Housing, Components of Inventory Change, Series HC(4).
Selected items from these forms are reproduced on
PP. 29-40.

Enumerators also used three control forms in the
sutrvey. The 70H-4 form, Interviewer’s Control Record,
was used in both urban and rural areas for the 1960
sample. Basically, it contained special instructions
to the enumerators and space to record pertinent
information for callbacks, For urban areas, the specific
addresses and other related information for the 1960
sample units were entered in a preenumeration operation
at the Bureau’s facility inJeffersonville, Ind, A specially
printed envelope, form 70H-5, Folder Identification
Label, for the 1970 sample (also provided in label form
for use on a manila folder for the 1960 sample) con-
tained specific geographic and identification information
for all procedures. This information was entered prior
to enumeration by either a mechanical or a clerical
operation, The envelope (or folder) also was used to
store and account for the various forms needed for
each sample unit in the survey. In rural areas, for
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the 1960 sample only, the form 70H-6, Segment Listing,
was used during the summer of 1970 to list all living
quarters in the area segments; a subsample of these
units was then selected for enumeration in the basic
survey.

A number of forms also were developed for use in
the postenumeration processing, including one tran-
scription form, 70H-100, which was FOSDIC-readable,
Because of space limitations on the 70H-1 and 70H-3
forms, the enumerator had to check or write in some
entries for 1960 units classified as “changed” or “lost.”
These entries were transcribed to the 70H-100document
in Jeffersonville to facilitate computer processing,

PRE-ENUMERATION OPERATIONS—
1960 SAMPLE

Screening and Reproducing the 1960 Listing Books

After the 1960 sample ED’s were selected, the first
major operation was to screen the 1960 census listing
books to determine whether the sample ED’s were
‘urban or rural. (See section on sample design, p. 7.)
Some of the 1960 listing books alreadyhad been screened
for current surveys conducted during the decade, ED’s
in general were classified as “urban® for current
surveys if 90 percent of the housing units had house
numbers and street names in the 1960 listing books,
Those ED’s which were not used in the current surveys
were screened and classified for CINCH as “urban® if
85 percent of the housing units in the 1960 listing books
had such addresses. All other ED’s were classified
as “rural,”

The screening operation was performed at the Bureau’s
Jeffersonville, Ind., facility. In addition tothe screening,
most of the 1960 listing books had to be reproduced
because they were required for other uses which pre-
cluded their being sent to the field offices for extended
periods of time., Over 700 of the 1960 books had to
be manually transcribed from the 100-percent microfilm
because the originals either had been lost or were
being used elsewhere in the Bureau, The manual
transcription required approximately 250 man-days,

Computer Selection of the 1960 Sample Units

After the 1960 sample ED’s were classified as either
“urban® or “rural,” cards were punched. At Bureau
headquarters in Suitland, Md,, the data on the cards
were converted to computer tape which contained this
classgification along with other identification information
for each sample ED, This urban-rural classification
tape was collated with a sampling tape which con-
tained pertinent data regarding the selection of specific
sample units within the selected 1960 ED’s, such as the
“start-with” and “take-every” pattern, a unique identi-
fication system for the 1960 sample units used for the
computation of the weights and variances, among other
things, (See chapter 11,)

The final computer operation in the actual selection
of the 1960 sample units was to run the sampling tape
with the urban-rural classification against a tape con-

taining the 1960 25-percent sample records for the
United States, By using the “start-with” and “take-
every® pattern, the 1960 sample units were selected
and uniquely identified, In urban ED’s, the 1960 sample
units were selected in clusters of three (three adjacent
units on the 1960 25-percent tape), while in the rural
ED’s clusters of six were used,

Selected population and housing items, along with all
identification information from the sampling tape for
all 1960 sample units, were placed on another tape,
called the master 1960 characteristics tape. Inaddition,
similar population and housing characteristics for five
nonsample units, which preceded and succeeded the
three 1960 25-percent units selected for the sample in
urban ED’s, were placed on this tape. Likewise, the
same selected characteristics for all housing units in
rural ED’s were recorded on the same tape, but the .
six 1960 sample units were uniquely identified. This
tape was used in the clerical and computer postenumer-
ation operations,

A few key items from the 1960 master characteristics
tape (number of rooms, number of persons, age of
head, tenure or vacancy status, and certain other
identification items) were arrayed on a computer
printout which could be read easily by clerks. This
1960 sample identification printout contained the in-
formation for the 1960 sample and nonsample units
which was used in the sample-unit identification oper-
ation described below.

1960 Sample-Unit Identification

The next major operation in the processing of the
1960 sample was to locate the selected 1960 25-percent
units in the 1960 listing books. The purpose of this
operation was to determine (1) the specific address of
each sample unit, (2) the name of the household head if
the unit was occupied, and (3) the number of sample
units which could not be located in the 1960 listing
books or which, for various reasons, had beenduplicated

in the 1960 census. The computer printout described

above (in which all sample units were designated by
control and within-control sequence numbers, e.g.,17-1,
17-2, 17-3, etc.) and the corresponding 1960 listing
books were provided for the operation. The geographic
identification on the computer printout was checked
against corresponding information on the front of the
listing book, and a search was made for each FOSDIC
page number on the printout, A further verification
was made to determine the sample unit for the FOSDIC
page number by checking the number of persons in the
listing book against the number of persons shown on
the printout. The FOSDIC page number of the sample
unit was circled in the listing book.

Quality control procedures were required to estab-
lish accuracy for the various phases of the sample-
unit identification. If no problems were encountered,
verification of the 1960 sample-unit identification was
performed at a rate of 10 to 20 percent. If microfilm
referral was necessary (see below), verification oc-
curred at the rate of 50 to 100 percent,

Special problems,--During the 1960 census (as in
1970), some ED’s were administratively split or divided




bec’ause the original ED was too large. These split
ED’s were given alphabetical suffixes in the 1960

listing books (e.g., 11A, 11B, and 11C), and housing .

units were uniquely identified by FOSDIC page numbers
within each separate part or split, On the 1960 25-
per,cent computer tape, however, many of the split
ED’s were not identified by the suffixes; therefore,
all housing units in the split ED’s were given the same
identification codes as the original ED, This lack of
identification for the split ED’s could have caused the
wrong 1960 sample unit to be identified by the clerks,
g0 corrective action was taken before the 1960 sample-
unit identification was begun, as follows:

The sample-unit identification printout was screened
in Suitland before the printout was transmitted to
Jeffersonville. In general, for ED’s which were suf-
ficiently large enough to have more than one hit (a
cluster of three 1960 sample units), the “start-with”
and “take-every” pattern was examined and compared
with the FOSDIC page numbers of the 1960 sample
units on the printout., In the comparison, the ED was

classified as “split” if the computed “take-every”

number was different by 10 or more from the FOSDIC
page number for the first 1960 sample unit in the
cluster; e.g., the computed “take-every” number was
“051” and the FOSDIC page number for the first 1960
sample unit in the cluster of three was “069.” For
these ED’s, “SPLIT” was entered on the sample-unit
identification printour page. This marking alerted the
clerks so that all 1960 listing books for the split ED
were to be used in identifying the sample; e.g., the
books for 114, 11B, and 11C for ED 11, The identi-
fication for all 1960 sample units in the split ED’s
was verified 100 percent.

Methods also were devised to resolve cases of blank
digits and out-of-order, missing, duplicate, or trans-
posed FOSDIC numbers. Unresolved cases were re-
ferred to supervisors. The microfilm was checked for
any problem that could not be resolved by the regular
search procedures.

Microfilm search operation--100-percent,--Certain
problems of 1960 sample-unit identification which could
not be solved by referral to the supervisors were
subjected to a search of the 100-percent microfilm,
If none of the sample and nonsample units listed on
the computer printout had a correct FOSDIC page
number listed, a detailed examination of all 1960 micro-
film records for the ED was made. If one of the sample
or nonsample units on the computer printout had a
FOSDIC page number listed, it was used as a key to
locate the record on the microfilm. The microfilm
record was searched until the correct FOSDIC page
number for the unit was located.

In the microfilm operation, the 1960 sample units
were identified by comparing the following items on the

printout and the microfilmed records: Number‘ of |
persons in household; month, decade, and year of birth-

of household head; number of rooms; tenure (if occupied)
and vacancy status (if vacant); and value or rent, which-
ever was applicable. Except for the number of persons
and the month the household head was born, there
‘occasionally were entries or blanks for some of the
items on the microfilmed records whichhad been changed
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or allocat_ed by the computer in 1960, Such items were
not used in comparing the entries on the printout with
those on the microfilmed record,

Microfilm search operation--25-percent.--For those
1960 sample units which could not be positively identi-
fied on the 100-percent microfilm, a search was made
on the 25-percent microfilm, The procedures for the
25-percent search operation were similar to those
used in the 100-percent microfilm search, except that
the characteristics used in the identification were in
different locations and the addresses of the 1960 sample
units were not on the 25-percent microfilm.

' Correcting the master computer printout,--After
identification of the 1960 sample units with irregular

.FOSDIC page numbers (blanks, transpositions, etc.) and

after the microfilm search was completed, the 1960
sample-unit identification printout for all -resolved
sample units was corrected, and units which were
duplicated or not located were identified for use in the
subsequent weighting and ratio-estimating procedures,

There were approximately 2,900 sample units which
required a microfilm search, and in this operation alone
about 135 man-days were expended. Because the 1960
sample-unit identification operation was an extremely
critical phase of the CINCH program, technicians from
Suitland periodically visited Jeffersonville to review
and to assist in solving problems, particularly those
problems which required a microfilm search,

Preparation of the Area Segments

Concurrently with the 1960 sample-unit identification
operation, work began on selecting the area segments for
use in rural ED’s, The first step was the preparation
of the segment maps in Jeffersonville, The segments
were delineated on the 1960 census ED maps by roads,
highways, rivers, or other geographic boundaries which
could be easily identified by the interviewers. Approx-
imately 2,100 segments were required, of which 1,100
were located in the 15 SMSA’s and the remainder in the
balance of the 357 PSU’s. (See section on sample

design, p. 7.)

After the maps had been prepared, they were stapled
inside large manila folders which contained selected
identification items. Each folder was placed in a
large envelope along with a 70H-6 segment-listing form.

Clerks in Jeffersonville sent these envelopes to the
regional field offices. In July and August 1970, current-
survey interviewers canvassed the area segments and
listed on the H-6 form all buildings which contained
living quarters inside each area segment, the.es.timated
number of housing units in each residential building, and
the specific address or location of each buildir}g. To
assist the regular CINCH enumerators in locating the
sample units at the time of enumevration, the inter-
viewers also entered the line number on the segment-
listing form for each building.

When the field offices returned the segment maps and
H-6 segment-listing forms to Jeffersonville, the sample
was selected for enumeration. The selection process
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involved use of a document containing such informationas
the primary sampling unit and segment numbers, the
“start-with® and “take-every” pattern, etc, By using
this pattern, the clerk determined the sample units and
circled the corresponding line numbers on the segment-
listing form.

The sampling pattern was computed to yield, in
general, six sample units per segment, It was not
always possible to obtain this expected yield. When
the number of circled lines (sample units) was more
than 10 or the total count of expected housing units
was more than 20, subsampling procedures were in-
stituted, For multiunit structures, clerks were in-
structed to telephone the owner, manager, ot other
knowledgeable person at the address to determine
whether the structure consisted of more than one floor,
wing, or section. When the clerk was able to obtain
information for the building, a new listing of each
floor, wing, or section and the number of apartments,
rooms, or other living quarters was made on a separate
line, and sampling instructions then were applied to the
new listing, If the clerk was unableto obtain information
for relisting, the original listing was used for sampling.

The selection of the sample in the area segments
was verified 100 percent,

Preparation of Enumerators’ Folders

While completing the processing of the 1960 sample,
clerks in Jeffersonville began preparing and assembling
the enumerators’ folders for shipment to the field
offices, Prior to assembly, a blank H-4 interviewer’s
control record was glued on the back of each folder, and
instructions for filling the H-2 characteristics form were
added by use of a rubber stamp, Selected identification
items were transcribed from the master control list
of assignments to the H-4 interviewer's control record.
Among these items were the PSUnumber, the ED number,
control numbers, and FOSDIC page numbers, Whenthere
were more than nine sample units in any given ED, an
additional control record was attached to the folder.

An H-5 folder identification label was affixed to the
front of each folder. The H-5, a preprinted form on
which the computer had entered all geographic in-
formation, served as identification for each field as-
signment (procedure type, ED number, etc,) and lo-

cation of the assignment (city, town, county, State, etc.). -

Each folder then was filled with the various enumeration
forms needed for the assignment.

Before shipping the enumeration materials to the field
offices, clerks in Jeffersonville verified all the identi-
fication information that had been transcribed from the
master control of assignments (form 70H-51) to the
interviewer’s control record. In addition, they made
a content check of each folder to ensure that the correct
forms and number of forms had been assembled.

Since the master control of assignment printout
contained all indentification information and control
numbers, it also was used as a master assignment
control record of shipments to and from the field
offices. When the content check was completed, the

master control assignment list was checked for each
control number in a given shipment. Two copies of the
control form were included in each shipment; the CINCH
unit maintained the original for checking inthe completed
folders when they were returned from the field offices,

The preparation and assembly for procedure B
(1960 sample in urban areas) lasted from June 15 to
August 28, 1970. The CINCH unit in Jeffersonville
assembled and mailed approximately 26,750 folders to
the field offices, The assembly, transcription, and
content check of the procedure B folders required about
600 man-days, The assembly, transcription, and content
check of the procedure A (1960 sample in rural areas)
folders was accomplished during the month of September
1970, requiring 200 man-days.

Allocation of the 1960 Sample to 1970 ED's

Immediately after the 1960 sample had been shipped
to the field offices, the unit in Jeffersonville allocated
the 1960 sample to 1970 ED’s. This was necessary
because CINCH data were tabulated and published, in
general, by the 1970 census geographic boundaries for
the SMSA’s and their central cities,

. The Suitland CINCH unit prepared acomputer printout

with all of the 1960 sample units, sorted by PSU and

control number within each PSU. This printout also
contained the 1960 ED numbers and tract numbers (if
available) for each 1960 sample unit, By using the 1960
ED and tract numbers, clerks in Jeffersonville deter-
mined the corresponding 1970 ED’s and entered them on
the printout by methods similar to those used in the
allocation of the 1970 sample to the 1960 ED’s. (See
p. 13.) The allocation operation received a 100-percent
independent verification.

The Jeffersonville unit punched cards with the 1960
CINCH identification items, along with the 1970 ED
numbers, and sent the cards to Suitland where they
were converted to tape and collated with the final 1970
census geographic reference tape to obtain the neces-
sary 1970 geographic information required for tabulation
(such as the SMSA code, central city designation, etc.).
When the 1970 ED’s did not match the 1970 geographic
reference tape, the records were returned to the Jeffer-
sonville office for verification of the punching and, when
necessary, a reverification of the 1970 ED allocation.

PRE-ENUMERATION OPERATIONS—
1970 SAMPLE

Selection of the 1970 Sample

In general, the 1970 sample was selected from urban
and rural areas for procedures C and D, respectively.
(Procedure C was used to obtain counts and character-
istics for units added to the inventory since 1960 by
other than new construction and additional character-

istics for units built in 1960 or later which were not

collected in the 1970 census., Procedure D was used
to obtain only additional characteristics for new units
built during the past decade.) The 1970 sample was
obtained from the computer-generated and manually



prepared (“prelisted®) address registers used in mail
areas for the 1970 census, as well as from listing books
for areas covered by conventional enumeration pro-
cedures, The sample was selected either manually or
by the computer, depending on the source, To select
and process the 1970 sample units, various 1970 census
materials were required, including the final address
registers for each 1970 ED, ED maps in rural areas,
and, in some cases, the 1970 census sample household
questionnaires themselves,

Because the 1970 census had higher priority inaccess
to these materials, the selection and processing of the
1970 CINCH sample was done in various phases over an
extended period of time. Work on the 1970 sample
began in July 1970 and was completed by May 1971,
with about 3,000 man-hours required in the CINCH unit
alone, The enumeration materials were shipped to the
figld offices on a flow basis from January through June
1971,

1970 tape address register sample,--The 1970 sample
for the computer-generated tape address register areas
was selected, for the most part, by the computer in a
method similar to the selection of the 1960 sample. The
“start-with® and “take-every® pattern was computed,
converted to tape, and run against the final address
register tapes used in the 1970 census. Selected
information for the 1970 sample units, including the
specific addresses and other identification items used
in enumeration and weighting, was arrayed on computer
printouts, '

On the last page of the 1970 master control printout
for each 1970 work unit or ED, the “take-every” pattern
was extended beyond the last unit on the tape. From
this extension value, clerks in the CINCH unit selected
the sample of 1970 units that had been added to the tape
address registers during enumeration of the 1970 census,
including those 1970 units found in special places (hotels
and institutions, for example).

After the address registers for each of the required
1970 ED’s had been obtained, the 1970 sample units were
selected by counting the lines enumerated in the address
register until the first extension value was reached.
The procedure was repeated until all extension values
were reached or all the housing units had been expended
for each ED. As the extension values were reached,
the number of 1970 sample units was tallied and the
units were recorded by transcribing the county code,
1970 ED number, serial number, tract, block, last
name of head, and the specific address, including th
apartment number, city, State, and ZIP code, .

1970 listing and conventional sample,-- Because the
addresses of housing units were not on tapes for the
prelisted and conventional areas, the 1970 sample units
in these areas were selected manually after the 1970
census enumeration was complete, Anestimated number
of 1970 housing units for each of the selected 1970 ED’s
was obtained, and the “start-with® and “take-every”
pattern was computed for this number, For all “take-
every® numbers, a range of five consecutive serial
numbers was arrayed vertically on a computer print-
out, along with complete geographic identification in-
formation for the 1970 ED’s, For example, if the “take-
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every” mumber was 15, the range of serial numbers on
tr}e printout was 16, 17, 18, 19, and 20, Ina manner
similar t0 that used in selecting the tape address
register sample, the “take-every” pattern and the cor-
responcyng serial number ranges were extended beyond
the estimated number of 1970 housing units in the ED,
so that the 1970 units which were added or found in
special places had an equal probability of selection,

Upon receipt of the address registers and listing
books, the clerks searched for the serial number ranges.
Once they found the ranges, the clerks designated as
the 1970 CINCH sample units those housing units within
the serial number ranges for which the 1970 census
questionnaires had been completed. The complete
address or specific location and the name of the household
head (if the unit was occupied) of each 1970 sample unit
was transCribed to the computer prinrout next to the
corresponding 1970 serial number.

Allocation of the 1970 Sample Units to 1960 ED's

In order to classify 1970 sample units as urban-
or rural-type units and match these units with the units
recorded in the 1960 listing books, the 1970 sample
units were allocated to the 1960 ED’s. The allocation
operation was performed mainly by locating the specific
addresses of the 1970 sample units ‘on large tract
maps which had the 1960 street names and ranges of
house numbers, as well as the 1960 ED boundaries.
Frequently, the only way the allocation could be accom-
plished was by overlaying 1970 ED maps on the 1960
ED maps. In addition, many sample units could not
be allocated to one specific 1960 ED; therefore, several
1960 ED’s were designated for one 1970 sample unit,
Because of the many problems encountered in the
allocation operation, a 100-percent independent veri-
fication was made.

Matching, -~ After the allocation, the printouts con-
taining the 1970 sample units with the designated 1960
ED’s were checked in on a page-by-page basis. This
strict control was necessary because the allocation
procedure required the removal of each page from its
binder. After the check-in operation, the printouts
were transmitted on a flow basis to another unit where
a matching operating was performed.

To determine the urban-rural clagsification, the
1960 ED’s which contained the 1970 sample units were
gscreened for location of the 1970 units, This operation
and the criteria used for the classification were similar
to those used in screening the 1960 sample,

For the 1970 sample units in 1960 ED’s which were
clagsified as “rural,” “type A* was entered on the
printout and no match was required. For the 1970
sample units in urban ED’s, “type B” was entered on
the printout and a match was made with the 1960
listing books.

The cost of enumerating all of the 1970 sample units
was not warranted because the proportion of the 1970
sample which had been added to the inventory or built
in 1960 or later was small. Therefore, the matching
operation in urban areas was instituted to reduce the
number of 1970 units which required enumeration, If
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the address of a 1970 unit, for example, was 908 Main.
Street and this address was found in the 1960 listing
book, this unit was classified as a “match” and was not
processed for enumeration., I the 1970 unit was not
found in the 1960 listing book, it was classified as a
“nonmatch” and was forwarded for enumeration proc-

essing,

A tally of all nonmatched 1970 sample units was main-
tained. Early in the matching operation it became
apparent that the number of nonmatched cases was
exceeding the estimated number., This was caused by
changes in street names and house numbers which
occurred during the decade and by mistakes in the
allocation of the 1960 ED’s, Several corrective actions
were taken; e.g.,, the use of 1959 or 1960 city direc-
tories to supplement the 1960 listing books, the use
of the name of the household head in the matching
operation, and a reverification of the allocated 1960
ED’s for all 1970 sample units which were classified
as nommatches, Despite these corrective actions, the
proportion of units added or built in 1960 or later,
compared with the total number of 1970 sample units
enumerated, was very low. (See sample-size table
on p. 9.)

Year-built search,--One more step was performed-
before the 1970 sample units were processed for trans-
mission to the field offices, Early in the planning it.
was recognized that it would not be feasible to match
the 1970 sample units with the 1960 listing books in
rural ED’s, Therefore, all 1970 sample units in rural
ED’s were matched with the corresponding 1970 sample
questionnaires to obtain the entry for year built (item
H15 on the census questionnaire), If the entry for item
H15 was 1960 or later or had been left blank, the 1970
CINCH sample unit was processed for enumeration, If
the entry was 1959 or earlier, the 1970 CINCH unit
was eliminated from the 1970 sample, Several problems
delayed the year-built search operation, such as the
unavailability of the 1970 sample questionnaires while
census processing was going on, misfiled question-
naires, and the changing of ED and address serial num-
bers during the processing of the 1970 census.

Reproduction,~-After the matching operation and the
year~built search were completed, the 1970 sample units
selected for enumeration were located in the address
registers and listing books, and the line numbers of
the 1970 sample units were circled, The page of the
address register with the circled 1970 sample was
reproduced. Occasionally, the page adjacent to this
was also copied so that five addresses preceding and
succeeding the sample unit were provided for the
enumerators, In addition, the 1970 ED maps for rural
ED’s were reproduced to assist the enumerators in
locating the 1970 sample units.

Preparation of Enumerators’ Materials

The preparation and assembly of the CINCH enumer-
ators’ assignments for the 1970 sample was basically
the |same as for the 1960 sample. (See p. 12.) Because
the procedures required, in general, that only the
specified 1970 sample units be enumerated, fewer
enumeration materials were required than were neces-
sary for the 1960 sample, The enumeration materials

for the 1970 sample units were placed in large brown
envelopes instead of folders, A modified version of the
70H-5 folder identification label was preprinted on the
front of each envelope., The label contained space for
the transcribed identification items and for pertinent
information to be recorded about callbacks by the
enumerators, thereby eliminating the need for the
enumerator’s control record,

After the matching operation and the year-built
search, the following information from the 1970 master
printout was transcribed to the front of each envelope
for each 1970 sample unit selected for enumeration:
Type of procedure, PSU number, ED number, tract
number, control number, city or town, county, State,
ZIP code, and name of head (when available). In-
structions on when to fill a 70H-2 characteristics form
were stamped in a box on the label, and the following
materials were placed inside each envelope: One form
70H-1, Inventory Changes; one form 70H-2, Character-
istics; a copy of the address register page(s); and,
for rural ED’s, a copy of the 1970 ED map.

Since the 1970 sample units selected for enumer-
ation were not determined until the final stages of
preenumeration processing, it was not feasible to pre-
pare a master control list of assignments by computer,
A similar form (70H-5la) was designed, however, on
which the clerks recorded selected identification items
for the 1970 sample units prior to transmittal to the
field offices,

Verification of the transcription of the items to the
front of each envelope, as well as of the master control
list, was performed on a 100-percent basis, In ad-
dition, a content check was made of all envelopes, The
envelopes then were shipped to the field offices, with
two copies of the master control list included in each
shipment, The original list was maintained by the CINCH
unit for check-in purposes.

FIELD ORGANIZATION AND TRAINING

Organization

In order to collect data for the 1970 CINCH survey,
19 temporary field offices were established across the
country, Twelve of the CINCH offices were located in
the 12 permanent Census Bureau regional offices (data
collection centers), eight of which were located in CINCH
SMSA's. In addition, a field office was set up in each of
the seven other SMSA’s where regional offices were not
located, using space previously occupied by census
district offices. This space usually was shared with the
Census Employment Survey, (See chapter 12,)

Each SMSA office was staffed with 1 CINCH area
supervisor, 2 crew leaders, 1 supervisory clerk, 5
regular clerks, and about 30 enumerators. The person-
nel for the SMSA offices generally were drawn from the
1970 decemnial census staff. A regional office super-
visor and, where the workload warranted, regional
technicians were provided from the regular regional
staff to supervise CINCH operationg in the areas out-
gide the CINCH SMSA areas and to oversee the entire
CINCH operation in both SMSA and non-SMSA offices,



In four of the regional offices not in CINCH SMSA'’s,
enumeration and field processing were performed by
current survey interviewers and regular regional office
staff,

The CINCH staff was paid at the following hourly
rates: Supervisor, $5.30; crew leaders, $3.20; head
clerks, $3.20; interviewers (enumerators), $2.65; and
clerks, $2,65.

Training

Several manuals, training guides, and control forms
were designed in order to establish and operate the re-
gional and SMSA offices and to train persomnel. They
included the following:

1. Interviewer’s Initial Training, a home-study pro-
gram designed to introduce CINCH staff members to
basic CINCH concepts, forms, and enumeration pro-
cedures prior to actual classroom training,

2. Training guides, provided for all levels of the
training operation.

3. Interviewer's Manual, a reference book that ex-
plained all procedures, definitions, and forms, used
for all field enumeration,

4, Crew Leader’s Manual, a reference manual com-

piled to familiarize the crew leader with job tasks:

and responsibilities, CINCH concepts, and enumer-
ation procedures.

5. Edit Manual, a reference book used by the office
clerks for editing CINCH enumeration forms,

6. Office Manual, written to guide the area super-
vigor in establishing the area office and in specifying
job duties and responsibilities.

These materials were prepared in the following quan-
tities:

Form No. Title Quantity
70H-8 Interviewer’s Manual 2,000
70H-9 Interviewer’s Initial Training,

Home Study /[ Procedures A

and B_7 2,000
70H-60 Office Manual 500
70H-61 Crew Leader’s Manual 500
70H-62 Edit Manual 500
70H-67 Guide for Training CINCH

Interviewers 300
70H-67.1 Interviewer's Workbook 1,500
70H-68 Guide for Training CINCH

Supervisors as needed
70H-72 Guide for Training CINCH

Edit Clerks 300
70H-74 CINCH Home Study,

Procedures C and D 2,000

CINCH personnel were trained in four stages between
September and December 1970:

1. After completing the interviewers’ home-study
course September 8-11 for orientation in the basic
enumeration procedures of the survey, two regional
office supervisors from each census region attended
a session in Suitland September 14-17 for more
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intensive training in all enumeration and field office
procedures, using materials prepared for training the
area supervisors (see below), This training i